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The integration of this leads to elliptical functions. 

Note. If any one will complete the solution of the second part of this problem we shall be pleased to publish 
it. Ed. F. 



NUMBER THEORY AND DIOPHANTINE ANALYSIS. 

Note. Dr. Whalen, of the University of Illinois, has consented to edit this department in the future. Will 
contributors please send their problems and solutions to him? 

174. Proposed by B. KRAMER, Student, University of Pittsburg, Pittsburg, Pa. 

Find a general solution of x(x-\-a)=y^, a, a;, and y being integers. 
Given a, required to find x to satisfy conditions. 



I. Solution by PROFESSOR F. L. GRIFFIN, Ph. D., Williams College. 

Let d be any integer contained in a an odd number of times. Then 
the general solution is: x= (a — d) 2 /Ad, y~(a 2 —d 2 ) /4d. 

For let y=x+n, whence x 2 +ax-=x 2 +2nx+n 2 , or x=n*/(a— 2n). 

Now x is integral if, and only if, a— 2n is a factor of n; that is, if an 
integer A; exists such that n=kd [denoting a— 2n by dj. But then a=d+2n 
— d(l+2k); so that integral values of x exist if, and only if, d is contained 
in a an odd number of times. 

Using any such number d we have, k=(a—d)/2d, w=i(a— d)> 
x=(a— d) 2 /4d,.y=x+h(a— d) = {a 2 — d 2 )/4d, as stated. 

Remarks. (I) Negative values of d are admissible, as the factors x 
and x+a merely have their numerical values interchanged. 

(II) If a be prime, d=±l gives the only solution except the trivial 
case d—a, x=y—0. 

(III) Numerical examples follow: 
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a=15, 



a=18, 



d=l, £=49, y=56. 

d=3, cc=12, y=18. 

d=5, x=5, y=10. 

d=2, a;=32, y=40. 

d=6, x=6, y=12. 



II. Solution by A. H. HOLMES, Brunswick, Me. 
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Solving with respect to x, x= 

Take a=p 2 —q 2 and y=pq. 

Then «= — — — 9 1 ~ P =q 2 or — p 2 , in which p and q can be any 

integers, p>q. 

Put g=l, p=2. Then a:=l or —4, a=3, and y=2. 

Secondly. Put a=any integer, say 23. x 2 +2Sx=y 2 . 

__ ±t/(4j/ 2 +529)-23 
..x— 2 

Put y=p(7 and 23=p 2 — q 2 . 

Then #= — — — ^-k — - — —=q 2 or — p 8 . 

p»-g»=(p+g)(p-g) =23=23X1. 
•'•p+tf=23, and p—q=l. .\p=12 and #=11. 
•••o;=121 or -144, #=132. 

Also solved by the late G. B. M. Zerr, and S. Lief sehetz. 



PROBLEMS FOR SOLUTION. 



ALGEBRA. 



349. Proposed by JOSEPH A. NYBERG, Student, University of Chicago. 

To show that the determinant of the nth order: 
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